production. However, the use of alkali-silicate activators can significantly increase other 32 environmental impacts, leading to controversies regarding whether geopolymers can really be 33 considered as a more sustainable material. Thus, this study evaluates the life cycle impacts of a 34 geopolymer produced from a kaolin sludge residue from the Brazilian mining industry. Alkaline 35 solutions derived from sodium hydroxide solutions and two different soluble silica sources were 36 used as activators: a commercial sodium silicate (waterglass), and chemically modified rice 37 husk ash (RHA). The processes which contribute the most to the life cycle impacts of 38 geopolymers are thermal curing, waterglass production, and sodium hydroxide production. The 39 use of RHA-derived sodium silicate may reduce environmental impacts by more than 60% in 6 40 of the 9 categories assessed, indicating that this is a favourable alternative where RHA is locally 41 available. Although the binders evaluated here have differences in mechanical properties, those Life-Cycle Assessment (LCA); waste valorization; geopolymer; rice husk ash; metakaolin.
101
The present study aims to assess the life cycle environmental impacts associated with the 102 production of geopolymer binders based on a kaolinitic residue, and specifically the effect of 103 using alternative alkali activators based on RHA chemically modified by caustic solutions. The 104 systems produced using conventional sodium silicate solution were previously assessed by 105 (Longhi et al., 2016) . The results are compared to geopolymers synthesized using sodium 106 hydroxide and waterglass as activators, and to traditional Portland cement, to assess whether the 107 application of an alternative sodium silicate may reduce environmental impacts associated with 108 geopolymer production. The document shows a section related to the raw materials used and the 109 subsequent procedure related to the geopolymers production followed by all the information 110 related to LCA data based used. Calcined kaolin sludge (CKS) was used as the aluminosilicate precursor for geopolymer 116 production in this study. The kaolin sludge was generated in the mining industry of the state of 117 Pará (Brazil) in the process of beneficiation to obtain high purity kaolin. Various wastes are 118 generated during beneficiation; here, the residue generated between centrifugation and filtering 119 steps (which is rejected as impure kaolin, and usually sent to tailings dams) was considered. The 120 high content of kaolinite and moderate amounts of titanium dioxide, ferrite and quartz present in 121 this residue allow the generation of a pozzolanic powder through calcination (Barata and 122 Angélica, 2012) . In this study, the kaolin sludge was dried in a filter press, calcined at 750 °C 
182
The system studied considers the commercial production of five geopolymer formulations, from 183 cradle to gate, including raw materials production, transport, and waste beneficiation, and all the The cut-off procedure was applied to the residues, and the impacts associated with their 289 generation were not allocated in this study. 
377
Finally, thermal curing presents a pronounced participation in most impacts, except for ozone 378 layer depletion (ODP). This is important because that process is far from indispensable for 379 many geopolymer formulations (Provis, 2014) , and avoiding the application of heat during the 380 curing may reduce these impacts significantly; up to 50% in the case of GWP for RHA-2. This 381 aspect will be explored in detail in the subsequent section. The compressive strengths at 28 days of the evaluated materials is given on 
